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A pew-vector machine includes a hast pressor and a fwctarired pipefing accelerator. The host 
processor executes a program, and, in response to the program* generates hast data, arid the 
pipeline accelerator generates pipeline data from the host data. Alternatively, the pipeline accelerator 
generates the pipeline data, and She host processor generates the host data from the pipeline data. 
Because the peer- vector machine includes both a processor and a pipeline accelerator, it can often 
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to the accelerator, the peer-vector machine often can. for a given dock frequency, process data at a 
speed that surpasses the speed at which a processor-only machine can process the data. 
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0 0<--10O. ::x -vO-OKOOO #00l§ O0»i 00 0 ^o|0/^iy# :0O0O. ...?.0 0. 00 «!00 i>.0.000 00 
OoOs.OO(74f-i 0 0 0<i O000. a 0<^O0-0O 0'^] ^0^1 Ui^Sl- 00 0£l« *f*m.j>. 00 o-ooo 0 

otto ooaio o ^.o ^ooo- ^.B Bimmmt. oooo. o-oo oo^i x^o^io «m ooo oo 

:-1 0 00 'OOMPOTJNG MACHINE HAYING IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM 
AND METHOD" 0 «|f O0 #€ *H 1.0/ES4.0S3O: f *i! 00 OM O0-. 

OlOAJa. O-OYvO-0 OOOc-MJO -O'M HI00 .S,M^.El^0fU:| -'ft ! <i ; 1 0 ^ ; 0>H! EOBiO 00 0 0 0 00* 

OOviO OO, 0-0 0-00 00«0<>i s-Or O-oSH-OOliT-OO 00 O-'iOOO 00 -:o:- 0OIO0-. s-:,2« 

foist 0 00 OO iOi 00^00(700 O.S!.;xf 0^0 0 00-0 #.ailjl O-OoOOO- 00 00.ah<>! OO-O 
-0O0-O 00 000- -00 0-100- oot o oo. 

01 -OO^^sO. OO-O 002 :S .OOK?-00 O^-'s 00 k|o)£HI 0e| 0 0O 0»OL0 -0000. 

42 O00O0, 0-4=0 0-^Os.O<>i(74)0 0 V 0 00 000! 00.*. OO0 nn- titOOO- 000-0-. o| « i-<>i 
0-O:^OtH?-!)O -f.O 00 O'^iOO-0 4i 00:0 000-H Oi 00 000-1- 00OO, 0§--^:«L 00 .» «*1><74 2 )«>1 
00 4\ OO s||o;0 0^0 02 0O# Ol?0-O m O0 0)0 0# 000-11, 4**\*m ~i 00 alO 00 ; 0-o| 

oot!(74)oi -tri m o-i oo- ooo m o-o mm. 

.03 OOOO-i. 000 0^1H.OOC74)0- 00 110 q«)m- 00..:: 00O.-1 <i:0 00 OO 'ilOO-i- 0000-. 00- 
O0. 00«0Ok74 : )O 0-0 00 0000 m* 4i 0410 W f 00- ^E>I00 Oil 00 

OO. O-l O-O^l-O, O0«0ll(740O ®7\ 110 0<--;0.0 00H O'^OO m 000 4=0O<:..H'.H 0O 0OT00 O: 

2 00 00-. 00- 00 O0.::>..hl 00 OO. 
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4. m «k*e 4^i^^tH:T4 r i# 40 m mm m<%$ 4i <$m- m mn&\ m m. 

«• *$«*k -m*%> %*>mm\a4$ m m mm® 'mm mmn m m m mm ^m-^ 

&n m mm*\ m *m® wm. 

T 4 0 4 0 4- 40 4 -4<P6 0 4O04 ti t 444 T4i4H1. I«i #<»]«s|?!<74,><& 

44oo 44I4ol 4-4 4 POP ^4&Ni4 .tii i «hk|~ ,^445^.0 *] 444o, #7} *ti #4 mm 

1- ^.*] P44:o 40 41 <«ltfl4>| 42 flf.£i^ 42 f 4 mm 444.0, 44 44 mm 

444 4 44 4444. 44o.44G4P4 44 4i 444- 4444 444 44 42 t!4> 444- 4444 4 44 
a.444 44 40; 444 44-4-4 44 344 444 44 444 444 4f 4 "PimUNE ACCMMHAIXW FOR 
IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM AND METHOD* 4 44 44441 4 14 
68342934*1 40 40. I93P--EPOPf 4444 

O000--44 W§ ®m, 0 44 OOP 444 444 44 0PT46P.444 #4)^44fe &.SiiO-T4 44ospo 
4 -4:41 4 W4 4i 444 4444. 444 44 4314 4440 »\ »l£ 4 4O0.4 4444 

4 444 4*1 4:a 440<44>4 44* 44444-. 044 44 44 1144 E« 44J444 Efe 4:k;.4 

4 £s.t mm m ™&m®\ m m mm> 44 4444. &*, ^^nmn m 44 

4 4 44 oo^~P4 44 HO- 444 4444 6UO-.--OP4 4*1 &4 SCO *114IEE 4444 ISM 4#4 
44)4 .O00- "441 4- 44 444 444 T4H "PIPELINE ACCELERATOR FOE IMPROVED COMPUTING 
ARCHITECTURE AND RELATED SYSTEM AND METHOD* 4 44 4444 4:H4>83429.ll4 4 4444 44. 

444, 4«!H44 :i 444 444 44 404C6D464 4444 4444)4 4*44 Too «J& 

44o:o4 44 f«444 4 #44. 

44400, 444C44)4 444.00 4 0 JPm<80)l- ^14444 SEP 444oo 444C61K44 40- 4P>. 
(SO), .0/06 00.4444 4 44 OOOP44- 4444 44 4 44. '4 5)44 zi 44 4*144 4444. 444, 4 4 
444 44444. 44400044^ 444 44 mm 44 444 ^41444-. 

7}-m<A4)7\ 4U 44 44411 Joojp o..o44M2).o 4oP44 - :i «UJ4 44?- SO- 44 *4<Si 8)l|- 444 0 

p -. nm r>mnmn *m 444 404 0.0.4004 444 4« sla4« 44 0 mm®- 444 

4. 04EP ^44C64)4 m\ m~4 444 o?:>.0o4 ii«h 04>4404 44 14)0 444 m 4 

4«14 4 0 4441 40-44 400 i 4444. 40 04. 40 o Ei4B8)« ^444 44 %m m 4 
ft|44 #4444 4 4 4 4 4 4 4 44(6444 *0i#4<L 40 0. o o ; 44 44(62)4 44 444 El.^^ 4 
4 TOO 4 )H0 044:1- » 0400 4:i]0-;-lo 04. 44 4 444 .£44 44400.4, 444Pi4)4 iAI ?0 
4*142)4 444 4 44 "So 4#i- 4^4i 44-. OOP 44-44 4Ti# 4444o. 4^44 44 4«144 4 4 

ao 44. m <imnm m^>\ 44 ooo^ m 

4<->Ko44 4 0 04 0 4 44o44(a6)4 TOO 0 40 44 444 4*14 44*1 T1PBL1NE ACCELERATOR 
FOR IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM AND METHOD" 4 44 4444 4 10/ 
684»2S*;04 4 4444 ti^h 

..tv.s&m 4^31 4«1^«!4I 7l'4?]j^4^4 44 ^44 

40- ivsosv-o 4^4 ooooto -4040 O'r. P; N 0 044(64)0 44 444 44-1- o-44-s 4-04 00 0 
■t JOO.4 4 04O4444. 

44, 44 444 m 0->!0:P- POO 58)0 44 t4 44(0 5)o. 40 4 46 P 44444. 444 P4 46DO "i 
44411 ^.E<5Sm 40 .4o4--4i Eb 40 4*10 oxopop o p 40 44.004 00 i£OCS8)44 416 4^4 
44 444 o=Pi FIFO 4 «uo P 40 4#)o. 01444. « .1.0(58) 4 444 44 44 4o4o 4444. 
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m mn ®n m mmm ®?\ mtm d mmt ## 44444. mmm-e «\ mn 
i- mm mm- m amsnw mm mm* <mmmm %\mn mm, 

M4 ^I4^r, 444 04 4^:x44! 4444 44! «*<»l*l*i 4444:4 

-i- 44-4 ^a|xi si^>-;(64}fe t^i «i siai «<*i m^-m mm* *immm m 

(FIFO »H *} 

#*1 4414! 44, 4TU14U--. ^^e]M8)fe $?\ ;4#?K44>4 *]sl 44(42} ^Ws) u^iM 4*4:31. ::i^4 

>1 $ 44?}4 44*U44*I !:!]••>! #x:j. #!| o]^# 444?M4 SjXj 444(44)4 

-a^(62) =•;;<•! h wi- ^144 4v- mm. mm* mMamm *hmwum. mmum m 

44i(S2}S| Sim feflJW 44. 4. gg* s| #^;?.S 4<4iE. *4 f-4 4?H 4?4 

444 ffc&sH 444 mnimnmym 44444. ^ .>^7ic<H)&j *fsi #*<82H 4444 ^sJfe »«l 

x|?> ^*hw a) m m)m m m%m, w m mm- $n &mi& m m mmm 
®m «wm(m\ng) m\ 4 ^ 441- 4&44 mii *44m # ®m, 

?K44>4 #^<82> f x^lte <?}ei^«]^ 4si4K48)t -M S alb 9l€ a) ?\m\*\ t-^ll H?t*}a, 

b> 444*1! ?m*m ilr« #<44:ii B FLIC «r$e41?44^ 4 44L c) ?}*?W. m mm u=j 

i£4^H -sNi "^*1*?<bk» c k» { 0" 4 4 44 444<4^ 44-4-i sife 4W ®m m. 

m*® mm. -tn m *wm& -m ! mm^ ^mmm. mpomm 

e ««• ®%m> ® 4*}<*m. ^ #^{02)01 ^i«t 41*sk|?i *isi?K84>fc m 

mn &mm mm. # ti mm, mm- m m nm imnm mm mn &m 

m.xm nmm t<4. mm nmmn* mn*m n*$m*- m <&®m^ ^mm^ ,f i 

.$..M.a?.m^ ^^-l- ^4. .ri^Mv m$ m$*\ Sts:'>! ^fe ij»r|- #44 «8SLe|€ 

jiin 4«&k^, «iMfi](4B} m im mmw m .*iei 4v^(6a^s -^>i^ii ^411- mm 

>glf V-i4-i ^«>|SH 

-I oi-VHi-i-,, xi:i %m mm- mm* wmm) m<* *wm. 

oimm. mm nmmm m m^. mm mm m sum mm mm. nm mm %m 
n 9im, mn n&.nmy& nmsnmw ®m m mmn m mm^.^ m mm-zm mm. bx 
-I- 4i.«.^ s\ f%m m?M<% % &m ^i' mm. m\ ^mm ^m 

& mm mm, *w H^-Amn^ m **«m® mm mw am^si \ry^ s «i ^i^^ <t&m.® 

m^A cl *14M HeM n^?H44)HH ^M-»1 ^€4. Si-fe, 5^^^(04)4:% ^el m^m «r€- fV i4|' 

Sl xliQll -,m a;; ^.7] «|o]EMi JOMSS) SEb ^] «|)^i^<48)^ 4# 41^11 4i*4>4, 

1(14)^4 ^ s.6§ .^Jii. 4| M 4^4! 4 ^sjfe ^ t!4f€ f ^ 5 1 441 COMPUTING 

MACHINE HAVING IMPROVED COMFU11NG AKClfiTHClTIRK AND RELATED SYSTEM AND METHOD" t! »R 
4«1#€ ^ 10/684,053 ?-1 *D|&H 444. 

•«4'4«I4 "H!4 o! §4 4 4» ?!# 

^ 34 44 ^344^(44)4 'Wilt 44-43 44 «] mm 4 4€- s4l« 4*1 A. 

44.! 44-444)3L 4444 4>1 40^4 mm 44 44 44. 

4 5444414:. A3..E A3E^ M(44)4 44i «1444^ -*l^Si 44^4 *444 H.4 44l433e «] ®«}tm r] 4€ H# 
4 441 4v4A44! 4-4>444)s 444^1 444. 
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4 44 tl!4*?i44. 441.44 444(44)4 mif56>4 44 H4 4-4C1. 5X53-44 4 4 «| ^l^H 44431 444 

4 ««ol^# 444(44)1- 44 14 4 3H3?1 &«<6€M| Hi 44 4 4 4*4 ^.44 »4: 

4 ?4« 4*11- 4*!l 44 ;^.M.*l}4C44m m-, 444(44>4 444 44 &<>1 .<?_ 

il^IIl^i] ft?) <%«\*m ^^encapsulate)?***. 

Dl 4-1- il^MHte, 444(44)4. l£4»H£ *Hi$*=HK?4H 4<f4, 444 4& *]el4<DSP)4- 4-4 £e 

n «\$% 3..3314 3 4:>:.3<3 34i 4---3i44 444€ 

S3 31- 44 #3If>H:L 1 44*44, >4o! H«-!-tl 4^1>0>1 3t! 133MHz PCI 31, 44i;£#tK?4Hl 44 5fc 

i- 444 i£# pmc 434 .33444 <a oi i. ^^.Ei<s2)fe 444 fmc ?^4H m*\& t-m «mm 

4. 

35? ft} - ^ &] tsj a] o| a§ a) S| cfj f - el -?$ oj ^ 

v; 41- * 444 II &*\<4<* 4€- 44--'*ll 44il40}§- 4444 334- *}c^g£80}4 « 41 '3 3 »)a|{40) 
•1 0j*f4 : .f 7 \ 43ig(8C)}4fe ±.uf !!:§:« 44441 44 A^transducer demeitf}<84j-64„), c^«g~<>H£-jL2 € 

44a:)AOv86 r -844 444l\DC4<8S i --843 ^ ^44 4*^0} ^(90)4 44. sM^il 

444-3t 4s|44 41 4 4 4 4 43.3. 4141 -144 4 >4HSHI, 4-4(40)1: 414 443 4 113 ?144 «l 4 - 
13 14 41~« 3.44 44(40)4 44 - 4 v- a# #:<?..!. 44 444 44 4-44 €4 44 4-44 t 4 44 4 
M.4 4333 4-44 1= 4 44 4 $43. 

4 44 44= SLH fKh 4et<4K82)l- .3.4- 4:34 #4 44 44(53444 #4)33 44 #-1. 4 4. 44-44 ^ 4(40} 
4 1 4(92)44 1 4! 4 € 4:4. 44 44 444 414 44(84) 444 444 44 n 444 &flM 4444-. 44- 41 
1.4 ,i 3 4- 4 44 144(82).! 44-41 '444 4444. 4#.20i4 4 4(40)4 41 4 41 &m, 41-411 44 
4 DAC(S6H *#*W 444 <44:<4.:i 4433. 4441 4 4 44131 90) sS. 444:4. <*« 44. 444 43190)1 ^ 
-4(40).3334-3? 4-?1 4 4« 441- 4 4.3. 444-34 444 a 4 444-3L «|»]# ^ #4 44- 4 3.4- 444-33 
444?* 44:4 444 DAC(86)43i 3 41 4 44 4 44 44 4 44. :,x 44< ^3K84)4 »m 44 
m,:::i 4 34 -34 3l&4 44 4444 44 4.3 4444 444 4-4* 444-4 

4444 441 .3-3. f-tHl 44<4(S2)1- 44 43KS444 4#).3,44 ; fc4 43&4 4444-. 4-44 ±H 4334 4 
4 3,.3.4 3lo;i 44 44 4 44 444 AM 43 4 4 4 4 44 4 44 44 3.3 43.4 44 444 4433 4 4 4 3. 
44 44 44- 4-4, 44 ±4(84)4 44 34 43.1 4443- 4 4 4 441- 4 44-3t ; <3l #44 n 44 -43- 
44&3i. 444-33 441 44C-4 n 44 mm 4 44 4.33. 444 4^ ADCimm 44-4^4. 443i..m. 44 

21=43490)4 4-4 cl44 4431 44-44 44(40).s..!3 :444'>i 4444 44, 41 14, 441N349043 
ADC(88)-344 iM 44 4 4 31 4 43, 444 44 41- 4 31- 44(40)^.^. 4313- 444-4 »I13.4 44-44. 
44 444 4.344 43 ^14(40)*) 44314 444 44'3{B2}4 44-4 444 4444. 4 4 4 4.3. 4 34, 3. 
4 '3 4 44(444 44 4). 4 1-4444 4-4 43444 4 4 444 44 444 41.4 44-44. rui-< 4-3 44 
do? 4 3i.3i.3304 4-3 4 44 333 41 i ! 3x1 3= 4 444 44 4-4 4-4^ 4l-3f4 4 44 A«. 4 Ml 14 4 

n 44. 

14 -3 440)1- #333. 444-4.3.4, 3x4 4:4x4 444 1:3^13. s|4-44 4 4(40)4 4444-. 

44 4 4 3x331 4444 4- 4 4 3- 44444 144 -3 44. 4- 444 44411 4441 4444 4444 
4 444 44- 44433 4- 444 444 444 4444 43( 44 -44 4 4 44 I4H 444 4 44. 444. 4- 
444 -4441-4 4 444 4444 44 44 14.3 4444 444 444 444 44! 4 444. 

(0? ) 4 -14 44 
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2. 

"f 1*1 

■m m ^<m&^m ±^b. mnm ■%% n*®*-®- *ms mh-wjih *i 
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; H r ^ 6. 

■11-7! i&i ^ -S-7| 4»!hs?-K1 7f#7!# ill-ffi!«>i sUi *ji «g m ^S-elf-ll s:]^H- ^s?,e]# c| 

#7] S7:E ?l4*ife, 

Iff 8. 

*u 4*}»<?j ^>i?;?.*H? nm-. % 

m\ mmk ^mm m m m^mi mw*m m mm w^n-s® 

%~r% 10. 
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^2 .41 ^oiHKKi «h** ^.^-^ «k^>~& w^j, 

W% 12. 

*?. 

13. 

•D-r-t 14. 
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m m 41 $mmi mm mm, 
-42 =4.s-e!¥ w 41 nm\m 

'%~t$ 15. 

<H ***** to soft ««t4- &sl«i. y >i ai.:if^ o-v^H ■••>;•>= t! m<;i!:]::ji-H m 

m *<8*£* * 4 >Rf-<ft iAS Eat***); !s| 

;y-r% 17. 

« mm ***** m-® 

■m &m ?itt»H $u % mm^m ms-mi mm t^m^ § n ?w®*wb.*m *hwj $ 

^^f- 18. 

*m&«ki -mn-m ®7\ -4i mw^m 4i *oij£*m mm ^4m~mm m 
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19. 
20. 

$ ;: f H -im 

II i£#SN::- ^ .?>.<!!- $Vfc ft 

1?f 2L 
W<t 22. 
Wf - 23. 

>']•*:>•!» -4*u ;••:!}! *t«m® mm- -Hi*}* n 

-r«i«R~ m- m$»&m«>m. 

^ ^ 24, 
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^-?-f 26. 

511 <>..•;= <?> ! 9i 
^-r # 2 7 . 

»f f 1. 
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